Aims. This study aimed to validate the Drinking Expectancy Questionnaire-Adolescent version (DEQ-A) in a large adolescent sample and to develop and validate a brief measure, the Drinking Expectancy Questionnaire-Shortened Adolescent version (DEQ-SA). Design and Methods. Cross-sectional survey of secondary school students (n = 2357, aged 13-16, M = 14.66 years, SD = 0.60). Students completed the DEQ-A in school, and measures of alcohol consumption including the Alcohol Use Disorders Identification Test-Consumption. The data were randomly split, and Exploratory Factor Analysis was performed using subsample 1, and Confirmatory Factor Analysis and reliability and validity testing were performed using subsample 2. Results. The 24-item DEQ-A was successfully reduced to 12 items (DEQ-SA) without compromising psychometric properties. The DEQ-A and the DEQ-SA both demonstrated adequate-to-good fit to the data and very good internal reliability. The DEQ-A and DEQ-SA explained 20 and 18% of the variance in alcohol consumption. Adolescents who drank endorsed more positive alcohol expectancies, whereas alcohol-naïve adolescents scored higher on negative alcohol expectancies. As the DEQ-SA comprises two subscales of the DEQ-A, the endorsement rates are applicable to both scales. Discussion and Conclusions. The DEQ-A and the short form of this scale developed in this study (DEQ-SA) show good reliability, internal structure and account for a large proportion of variance in alcohol consumption. Both scales can assist in targeting cognitive change processes within tailored alcohol prevention and treatment approaches, and investigating hypothesised mechanisms of change. The DEQ-SA is recommended for more timelimited environments. [Patton KA, Connor JP, Rundle-Thiele S, Dietrich T, Young RM, Gullo MJ. Validation of the Adolescent Drinking Expectancy Questionnaire and development of a short form. Drug Alcohol Rev 2017;00:000-000]
Introduction
Hazardous alcohol use in adolescence is one of the leading causes of adolescent morbidity and mortality [1] [2] [3] and is predictive of future alcohol-related problems and dependence [4] [5] [6] [7] . A comprehensive understanding of the mechanisms contributing to hazardous alcohol use in adolescents could enhance the effectiveness of early interventions and alcohol use disorder (AUD) treatments. A recent Lancet review on AUDs highlighted outcome expectancies as a central psychological mechanism supporting initiation and maintenance of alcohol problems [4] . Drawn from Social Cognitive Theory [8] , alcohol expectancies are the perceived outcomes of drinking [9, 10] . Another mechanism of adolescent alcohol use is drinking motives [11] , which can mediate the effect of alcohol expectancies on alcohol use [12, 13] . However, alcohol expectancies are developed from both vicarious and experiential learning [8, 9] whereas drinking motives apply exclusively to pre-existing drinkers. This makes alcohol expectancies particularly pertinent for adolescent populations who may not have engaged in alcohol use previously. Alcohol expectancies are robust predictors of consumption and problem use in adult and adolescent populations [14] [15] [16] [17] [18] and are consequently a common target for prevention and treatment [19, 20] .
Alcohol expectancies have been broadly classified into positive and negative expectancies. Positive expectancies reflect beliefs that alcohol consumption will result in rewarding outcomes; negative expectancies in undesirable outcomes [21, 22] . Socially related positive alcohol expectancies (e.g. 'Drinking makes me feel more outgoing') are strongly associated with the onset and maintenance of alcohol use in an adolescent population [23] [24] [25] [26] . By comparison, adults show elevated positive expectancies across several domains [27] . These findings suggest that specific alcohol expectancies may evolve over time and differentially based on direct and indirect exposure to alcohol [28, 29] , and that the influence of alcohol expectancies may differ between prevention and treatment contexts due to differences in age and alcohol exposure between these populations.
Due to the strong association between early drinking onset and future alcohol problems, alcohol prevention programs are usually targeted at adolescents [6] . A robust measure of adolescent alcohol expectancies is critical to assess and target this hypothesised mechanism of change within interventions. While a number of alcohol expectancy questionnaires can be used in an adolescent population (see [30, 31] ), these scales were not created specifically for adolescents, and a full review of their suitability is beyond the scope of the present study. The proceeding discussion will focus on adolescent-specific measures.
Scale length requires consideration to avoid respondent fatigue. Importantly, succinct scales have demonstrated comparable psychometric properties and predictive power [31] . Several adolescent alcohol expectancy instruments have been developed, including the 90-item Alcohol Expectancy QuestionnaireAdolescent version (AEQ-A; [10, 32] ) and the 24-item Drinking Expectancy Questionnaire-Adolescent version (DEQ-A; [16, 33, 34] ). These are both adolescent versions of established adult expectancy questionnaires, the Alcohol Expectancy Questionnaire (AEQ; [10] ) and the Drinking Expectancy Questionnaire (DEQ; [34] ). The AEQ-A comprises seven subscales (global positive changes, changes in social behaviour, improved cognitive and motor abilities, sexual enhancement, cognitive and motor impairment, increased arousal and relaxation and tension reduction) and the DEQ-A comprises four subscales (increased confidence, tension reduction, cognitive and motor impairment and negative mood).
The DEQ-A is one of the shortest expectancy measures. While a brief version of the AEQ-A exists, measuring the seven original AEQ-A subscale domains (the AEQ-AB; 7-items; [35] ), it was developed using 124 (predominately male) detainees at a juvenile correctional facility. The sample had a history of regular alcohol and polysubstance use and may not be representative of the general adolescent population. The 'changes in social behaviour' positive expectancy subscale of the AEQ-A has been used as a stand-alone measure [26] , but it has not been independently validated. Given evidence that negative alcohol expectancies also predict adolescent alcohol consumption [36] a brief measure that includes positive and negative expectancies would provide a more comprehensive approach. A 60-item Negative Alcohol Expectancy Questionnaire [37] has been published, but was developed for adult populations. While a negative expectancy scale was added to the AEQ-A, the adult AEQ assesses only positive expectancies. This does not allow for a single measure comparison of both positive and negative expectancies over time and at different ages. By contrast, the DEQ and DEQ-A have a similar factor structure and include two negative expectancy subscales (cognitive and motor impairment and negative mood/affective change). Therefore, the DEQ and DEQ-A offer a comprehensive assessment of negative expectancies and can be used to assess changes in positive and negative alcohol expectancies over the life-span.
Connor et al. [16] employed confirmatory factor analysis to conduct preliminary psychometric validation on the DEQ-A in a sample of 192 adolescents (M = 13.8 years, SD = 0.5). They reported support for the hypothesised four-factor structure (increased confidence, tension reduction, cognitive and motor impairment and negative mood) as well as high internal consistency for each subscale. The DEQ-A prospectively predicted alcohol use at 12 month follow-up [16] , however, requires validation in a larger, independent sample with exploratory as well as confirmatory factor analytic techniques [38] . Additionally, a short form of the DEQ-A would be desirable for prevention applications where brevity of measurement is a central concern.
This study utilises a large sample of adolescents to evaluate the psychometric properties and factor structure of the DEQ-A. Further, we aimed to develop and evaluate a brief version of the DEQ-A that retained the psychometric properties and predictive power of the longer scale. This scale is proposed for use in prevention contexts where short administration time is desired.
Materials and methods

Participants
Participants were Queensland Grade 10 Catholic high school students from 24 schools across Queensland, Australia (n = 2609), recruited in a randomised control trial for the Game On: Know Alcohol project (see [39, 40] ). Students from both regional and metropolitan schools were sampled. Pre-intervention baseline data were analysed, which were restricted to a sample aged 13-16, (M(SD) = 14.66 years (0.60); n = 2357, females =1161 (49.3%), gender not reported = 1). Parental ethnic background of the sample was primarily 'White' Australian (59.3% fathers; 59.2% mothers) or European (19.6% fathers; 19.9% mothers) and 89.1% of students were born in Australia.
Measures
Drinking Expectancy Questionnaire-Adolescent Version (DEQ-A). The DEQ-A is a 24-item scale modified from the DEQ, which was developed based on interviews with a diverse sample of alcohol drinkers [34] . The items are 5-point Likert-style questions (1 = Strongly Disagree; 5 = Strongly Agree). A fourfactor structure was expected following previous findings by Connor et al. [16] , two relating to positive alcohol expectancies (Increased confidence, e.g. 'I feel less shy when I am drinking' and Tension reduction, e.g. 'Drinking alcohol helps when I am anxious') and two relating to negative alcohol expectancies (Cognitive and motor impairment, e.g. 'I am clumsier when drinking alcohol' and Negative mood, e.g. 'I feel gloomy when drinking alcohol'; [16] ).
Drinking status and consumption. Participants were asked if they had ever consumed a full alcoholic drink and were categorised into drinking adolescents and non-drinking adolescents. The Alcohol Use Disorders Identification Test (AUDIT) was developed for the World Health Organization and comprises 10 items. The first three items pertaining to frequency and typical quantity of use as well as binge frequency can be combined for use as a measure of alcohol consumption, the AUDIT-C, and use a 5-point Likert type response style (e.g. 0 = Never; 4 = Daily or almost daily; [41, 42] ). Cronbach's α was 0.86 for the AUDIT-C.
Procedure
This study uses baseline data prior to delivery of a school-based intervention (see [39, 40] ). Institutional human ethics committee's approval was obtained (Griffith University: MKT/26/10/HREC; The University of Queensland: 2014001623).
Data analysis. To provide rigorous evaluation of the DEQ-A, exploratory and confirmatory factor analysis was conducted (EFA/CFA), which helps to protect against the adoption of a factor structure that may be influenced by statistical artefacts arising from a particular analytic approach [38] . Data were randomly split into two groups for these two studies using the 'random select' data function in SPSS. Study 1 included EFA and examination of the subscales. Based on the results of Study 1, several plausible models, including a shortened version of the DEQ-A comprising the highest endorsed positive and negative expectancy subscale, were estimated and compared using CFA in Study 2. Finally, the psychometric properties of the DEQ-A and the shortened scale created in Study 2 were investigated using Cronbach's alpha to assess internal consistency, a one-way multivariate analysis of variance to test the association between drinking status and expectancy endorsement and regression analyses to examine scale and subscale association with alcohol consumption. Study 2 analyses utilised the second randomly split dataset. The randomly split groups (Study 1 n = 1179; Study 2 n = 1178) did not differ significantly in age, gender, drinking status, AUDIT risk level or endorsement of expectancies (Ps = 0.310-0.770).
Model estimation and evaluation. In Study 1, EFA was conducted in SPSS (version 22) using Principal Axis Factoring extraction due to the non-normal data distribution [43] , with a direct oblimin (oblique) rotation given the documented moderate correlations among DEQ factors. Item loadings lower than 0.30 were suppressed. In Study 2, the χ 2 test statistic was used to examine CFA model fit. Comparative fit index, root mean-square error of approximation and the standardised root mean-square residual were also examined. The cut-off criteria for good fit were comparative fit index ≥0.95, root mean-square error of approximation ≤0.06 and standardised root meansquare residual ≤0.08 [44] . It should be noted that these 'cut-offs' are generally regarded only as guidelines, and models approaching these values were interpreted as having acceptable fit [45] . Additionally, the Akaike Information Criterion [46] was also used to compare non-nested models and assess model parsimony, with smaller values being associated with better-fitting models. The data were found to deviate significantly from multivariate normality. This precluded the use of standard Maximum Likelihood estimation. To reduce the effect of multivariate nonnormality, the Satorra-Bentler scaled χ 2 test and robust standard errors were interpreted [47, 48] . The CFAs were run in R (version 3.2.1) using the lavaan package (version 18; [49, 50] ).
Results
Alcohol use (n = 2357)
Approximately 40% (n = 930) of participants indicated they had consumed an alcoholic drink previously. For these adolescents, AUDIT-C scores ranged from 1 to 12 (Mean (SD) = 2.47 (2.42)) and 23.4% were drinking at 'risky' levels according to the AUDIT. One hundred and forty-three adolescents (15.4%) reported drinking three or four standard drinks on a typical drinking occasion. A further 164 adolescents (17.6%) reported drinking five or more standard drinks on a typical drinking occasion.
Study 1: Exploratory factor analysis (n = 1179)
The EFA on the DEQ-A items extracted four factors accounting for 67.55% variance, but examination of the scree plot and the eigenvalues (>1.0) suggested a twofactor solution was more appropriate. Further, while the item loadings approximated the four subscales of the DEQ-A, there were high (e.g. À0.539) and frequent item cross-loadings (all items of the third and fourth factor also loaded onto either factor 1 or 2; see Table S1 ).
A second EFA was conducted on the DEQ-A items restricting extraction to two factors, as suggested by the scree plot. The two-factor model explained 60.16% of the variance and produced strong factor loadings (0.55-0.95), fewer cross-loadings and more theoretically consistent item groupings. The two factors were labelled positive expectancies and negative expectancies (see Table 1 ).
The low endorsement (where high endorsement is defined as average scores >3 on the 5-point scale) and restriction of range in negative mood and tension reduction subscales (10.6% and 6.4% high endorsement, respectively) compared with the endorsement of the increased confidence and cognitive and motor impairment subscales (23.5 and 17.4%, respectively) may have impacted the factor reduction. A third EFA was conducted using the positive and negative subscales with the highest endorsement rates (increased confidence and cognitive and motor impairment; 12 items). Examination of the eigenvalues and the scree plot both indicated extraction of two factors. The two factors explained 67.12% of the variance in the model and were highly correlated, r = 0.65 (P < 0.001). The item loadings were consistent with the pre-determined subscales, that is, increased confidence items all loaded onto factor one and cognitive and motor impairment items all loaded onto factor two (see Table 2 ). The proposed shortened version of the DEQ-A therefore comprised these two highly endorsed subscales (12 of 24 items when items 18 and 23 removed per DEQ-RA). 
Study 2: Confirmatory factor analysis (n = 1178)
Confirmatory factor analyses were conducted on the four-factor model specified by the 24-item DEQ-A, with each latent factor allowed to covary (Model 1 in Table 3 ). The revised 21-item 4-factor model reported by Connor et al. [16] , in which items 18, 19 and 23 were removed in post hoc model modifications to improve fit and a higherorder Drinking Expectancy factor was added, was also examined (Model 2). An alternative, higher-order twofactor model separating the four DEQ-A subscales into covarying positive and negative expectancy factors (Model 3) was also tested to further examine results obtained in EFA. These models were compared to a shortened two-factor model (increased confidence and cognitive and motor impairment subscales with items 18 and 23 removed as per Connor et al., [16] ; Model 4).
Confirmatory factor analysis. The CFAs showed that the DEQ-A (Model 1; see Table 3 ) and the Connor et al. [16] revised DEQ-A model (Model 2) had adequateto-good fit on all indices, as did the shortened two-factor model (highest endorsed positive and negative subscales; Model 4). As the EFA suggested a two-factor solution (positive and negative expectancies), a CFA was run testing this structure. The two-factor solution (Model 3) showed significantly reduced fit compared with the four-factor structure. The shortened two-factor model showed high loadings of the measured variables onto the latent factors ( Figure 1 ). However, cognitive and motor impairment and increased confidence were highly correlated with one other, leading to questions about the appropriateness of separating the factors. A subsequent CFA was run where cognitive and motor impairment and increased confidence items were combined to load onto a single latent factor (Model 5 in Table 3 ). This model showed significantly poorer fit to the data indicating that these subscales are separate factors, despite their correlation. Therefore, Model 4 was retained and labelled the short-form DEQ-A (DEQ-SA).
Investigation of psychometric properties of scales
Reliability. The internal reliability of the DEQ-A (Model 1, Table 3 ; increased confidence and cognitive and motor impairment) α = 0.95.
Association between drinking status and expectancy endorsement. To assess concurrent validity a one-way multivariate analysis of variance was conducted with adolescents who drank versus those who did not drink as the categorical independent variable and the DEQ-A subscales as the dependent variables. Drinkers had higher scores on positive expectancy scales and scored lower than the non-drinking adolescents on negative expectancies (see Table 4 ). The difference between drinking and non-drinking adolescents on the combined Figure 1 . Two-factor shortened drinking expectancy measurement model. Note. Ellipses represent latent constructs, rectangles indicate measured variables and circles reflect residuals. All parameters are significant at P < 0.05.
Table 4. Comparison of expectancies between drinking and non-drinking adolescents (Study 2)
Mean (SD) Comparison
Drinking students (n = 448)
Non-drinking students (n = 730) expectancies total was significant, F(4, 1174) = 82.24, P < 0.001, Pillai's Trace = 0.22, partial η 2 = 0.22. A series of follow-up one-way analysis of variances revealed that each contrast between expectancies of drinking and non-drinking adolescents was significant, even after Bonferroni adjustments (see Table 4 ).
Association with alcohol consumption. Regressions between the DEQ-A, the revised DEQ-A [16] , the DEQ-SA and alcohol consumption were run using the Study 2 dataset (see Table 5 ). Gender did not alter the significance or direction of effects when included in the regression model as a moderator (see Table S2 
Discussion
This study drew on a large sample of adolescents (n = 2357) to validate the adolescent version of the DEQ-A and develop a brief measure of adolescent alcohol expectancies (DEQ-SA). The 24-item fourfactor DEQ-A was found to have strong psychometric properties and is considered suitable for use in both adolescent alcohol prevention and treatment settings. Similarly, the 12-item DEQ-SA had good reliability and validity and is proposed for screening or research purposes in an adolescent alcohol prevention setting when a shorter assessment timeframe is required.
While there have been no previous EFAs reported on the DEQ-A, CFAs supported a four-factor structure (two positive, two negative expectancy factors) in a similarly aged sample [16] . The preliminary DEQ-A scale validation [16] resulted in four subscales (increased confidence, tension reduction, negative mood, and cognitive and motor impairment) with a higher-order factor. While a two-factor model was found using an exploratory approach in the current study, confirmatory analyses revealed that the more theoretically consistent four-factor models were found to better fit the data compared to a two-factor model. Differing results from EFA and CFA are not uncommon in psychological measurement due to inherent differences in underlying assumptions and specified parameters of each analysis [38] .
The purpose of developing the DEQ-SA was twofold: (i) to provide a brief version of the DEQ-A that would retain the psychometric properties and predictive power of the original measure; and (ii) to be a measure for use in a prevention context which would necessarily involve inclusion of adolescents yet to experience alcohol consumption but who have developed expectancies vicariously. We also see value in using this shortened measure in longitudinal research projects with youth, which will allow researchers to understand changes in expectancies over time (both through repeated use of the DEQ-SA and compatibility with the DEQ-A if adolescents are followed into adulthood) while helping to minimise participant burden. This could assist researchers to map the age-related and alcohol experience-related changes in alcohol expectancies, which have been documented in previous research [28, 29] . The DEQ-SA comprises the most endorsed subscales of the DEQ-A, which were the positive expectancy subscale of increased confidence and the negative expectancy subscale of cognitive and motor impairment. These two subscales accounted for almost identical amounts of variance in alcohol consumption as all four subscales combined, indicating that the DEQ-SA has comparable predictive power to the DEQ-A as a stand-alone measure in a young adolescent sample. The factor structure of the DEQ-SA was supported by both exploratory factor analysis and confirmatory factor analysis and model comparisons.
The current findings suggest that drinking and nondrinking adolescents have differing expectancy profiles, with drinkers reporting high positive alcohol expectancies and low negative alcohol expectancies than their nondrinking counterparts. Overall, this pattern of results is consistent with theoretical models emphasising the greater role of positive expectancies in drinking initiation and early consumption [17, 51] . This study found that adolescent drinking was particularly driven by the socially rewarding aspects of alcohol consumption.
The finding that non-drinking adolescents had higher negative alcohol expectancies than drinking adolescents (rather than just lower positive expectancies) has received little emphasis in previous research. This is potentially due to poor measurement of negative alcohol expectancies (e.g. [15] ), decisions not to include negative expectancies in analyses (e.g. [17] [18] [19] ) or report negative expectancy findings when included (e.g. [20, 32] ). Additionally, studies including negative expectancies have typically investigated predictive power rather than investigating differing endorsement rates between drinking and non-drinking participants. The small but significant effect size for negative expectancies observed in the present study indicates that a large sample (such as in the current study) may be required to find significant results in an adolescent population. This may partially explain the inconsistent reporting on negative expectancies in the literature.
The study has some limitations. While the effect of the negative expectancy subscale on alcohol consumption was small, the squared semi-partial correlations showed that the negative expectancy subscale did have an additive effect to the model. The decision was made to retain the subscale in the DEQ-SA due to the possibility that its role in drinking increases over the adolescent period. Further research into subscale endorsement and measure applicability and appropriateness should be also pursued in populations with AUDs, older adolescents with higher rates of alcohol experience and adolescents from diverse backgrounds.
In summary, this study validated an existing adolescent alcohol expectancy measure (the DEQ-A) and developed a brief version (the DEQ-SA) in a large sample of young adolescents. Both the DEQ-A and the DEQ-SA show strong psychometric properties. The scales were associated with alcohol consumption, and drinking and non-drinking adolescents had significantly different alcohol expectancy profiles. The DEQ-A can be used in contexts where the influence of various expectancies would be valuable, such as treatment programs, whereas the DEQ-SA could be used for screening, with adolescents who report non-drinking, or where a brief measure is preferable.
Supporting Information
Additional Supporting Information may be found online in the supporting information tab for this article. Table S1 . Factor loadings for the initial exploratory factor analysis using Principal Axis Factoring extraction with a direct oblimin (oblique) rotation. Table S2 . Associations between DEQ-A and DEQ-SA subscales and AUDIT-C scores (Study 2; n = 1178) with gender included in the model. The purpose of these questions is to find out about YOUR thoughts, feelings and beliefs about drinking alcohol. If you have never drunk alcohol, respond with what you think would happen IF you drank alcohol. Please circle the most appropriate response using the following scale:
The Drinking Expectancy Questionnaire-Shortened Adolescent version (DEQ-SA).
The purpose of these questions is to find out about YOUR thoughts, feelings and beliefs about drinking alcohol. If you have never drunk alcohol, respond with what you think would happen IF you drank alcohol. Please circle the most appropriate response using the following scale: Neither agree nor disagree Agree
